A survey of Candida albicans indicated that the organism was present at all sites sampled in a rain forest stream and in near-shore coastal waters of Puerto Rico. In the rain forest watershed no relationship existed between densities of fecal coliforms and densities of C. albicans. At two pristine sites in the rain forest watershed both C. albicans and Escherichia coli survived in diffusion chambers for extended periods of time. In near-shore coastal waters C. albicans and E. coli survival times in diffusion chambers were enhanced by effluent from a rum distillerv. The rum distillerv effluent had a greater effect on E. coli than on C. albicans survival in the diffusion chambers. These studies show that neither E. coli nor C. albicans organisms are good indicators of recent fecal contamination in tropical waters. It further demonstrates that pristine freshwater environments and marine waters receiving organic loading in the tropics can support densities of C. albicans which may be a health hazard.
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Can1dida utilbiC(tns is one of the most studied opportunistic pathogenic yeasts frequently associated with human disease. It can cause superficial infections of the skin, nails, and mucosae, gastroenteritis, vaginitis, and urethritis and is frequently the cause of nosocomial infections in compromised hosts (5, 19, 31) . Bonde (7) believes that the members of the genus Cacndid(i should be considered waterborne pathogens.
Enumeration and characterization of yeasts have been reported for marine coastal waters (1-3. 7, 9, 16, 17) , estuaries (1, 3, 20, 26) , and fresh waters (1. 3, 13): however, only one of these dealt with yeasts in subtropical (2) (9. 12, 13, 30) .
Tropical countries are plagued by a large number of viral, bacterial, protozoan, and helminthic waterborne diseases. As populations in these countries increase, it becomes essential to increase the efforts to control waterborne diseases. Industrial development has only exacerbated contamination of drinking-water supplies. Accurate assessment of fecal contamination is critical to proper treatment and control. Studies by our laboratory have shown that the standard indicator assays, i.e., fecal coliform densities, are not appropriate in Puerto Rico (6, 11, 21, 23 Lodder (27) syringe from each chamber at regular intervals for 96 h. Each sample was immediately fixed in 10% phosphate-buffered Formalin (pH 7) and refrigerated for later reading with the Coulter Counter as described by Hazen and Esch (22) . Data analysis. Programs developed on Apple II and IBM 370-148 computers were used for all statistical tests. Twofactor analysis of variance was used to test differences between sites and times. Heteroscedastic data as determined by skew and kurtosis were made more homoscedastic by transformation with log(x 4 1). Any statistical probability <0.05 was considered significant (32) .
RESULTS AND DISCUSSION
Over a 2-year period, all random sampling at the rum distillery effluent were positive for C. albicans; however, because of the large number of Saccharomyces cerevisiae from the effluent, it was impossible to obtain accurate density estimates of either C. albicans or total yeasts. Rum distillery effluent (slops) in Ensenada de Boca Vieja has been shown to have serious effects upon the marine life not only at the point source of discharge but also at adjacent areas (14) . The distillery effluent is a viscous, odorous effluent with a complex organic fraction containing simple sugars, polysaccharides, free amino acids, and aromatic compounds. This study showed, as have others (6) , that slops significantly increase the concentration of nitrates, phosphates, total phosphorus, and sulfates and the temperature ( Table 1) . The amounts of nitrogen, phosphorus, and other inorganic compounds at the effluent point source are comparable to levels found in raw sewage. The 5-day biochemical oxygen demand for this rum distillery effluent is the highest ever Ste .  FIG. 3 . Densities of C. albicans and total yeasts and fecal coliforms by site at the Mameyes River (mean ± 1 standard error: n = 3).
reported for any effluent, >32,000 mg of Or per liter (14) . Generally, site A at Ensenada de Boca Vieja is a strongly polluted site and site B is a relatively pristine site. Site B at Ensenada de Boca Vieja was lower than any of the sites sampled for all inorganic nutrients, although chlorophyll (I levels were the highest at this site. Further proof that the effluent is the source of these between-site differences was seen when the effluent was shut off after 48 h. Neither site at Ensenada de Boca Vieja was different for all water quality parameters measured within 3 h after the discharge was stopped. Biamon and Hazen (6) reported similar findings and that this effluent increased the survival of Aerotinonatis hvdrophila.
Densities of C. tilbicaltns in the diffusion chambers were significantly higher at the effluent site after only 18 h of exposure (Fig. 3) . However, these differences were not significant after 72 h. Densities of E. (coli in adjacent diffusion chambers were significantly higher after only 12 h of exposure (Fig. 3) . The differences between the two sites for E. coli were not significant after 48 h. Discharge of the effluent from the distillery ceased at 48 h. Thus, the effluent increased the survival of both C. albi(cans and E. (oli. Densities of E. (oli were much more affected by the presence of the effluent since they responded faster to both the presence and the absence of discharge. The survival of C. albi(cans and E. coli in tropical coastal waters can be enhanced by high organic-containing effluents. Many tropical waters receiving effluents may therefore support high densities of both C. ab/hi(ans and E. (oli in the complete absence of recent fecal contamination.
Water quality at the three sites along the Mameyes River was quite variable (Table 1) . Site 1, the highest point in the watershed, was quite low in nutrients compared to the other sites and yet had densities of fecal coliforms (30 CFU per 100 ml) (Fig. 4) that would indicate some fecal contamination, even though none was apparent. High densities of C. al/hi-(cans were also observed at site 1. Site 9. which receives primarily treated sewage, had higher densities of both fecal coliforms and C. albi(cans. yet the fecal coliforms showed a much greater increase at this site. Site 12. an estuary, had very low densities of C. albi(cans even though fecal coliform densities were >300 CFU per 100 ml. Thus. C. a/bi(casns densities were not significantly cor-elated to densities of fecal coliforms in the watershed.
Other studies (11) have shown that E. coli can survive indefinitely even in pristine areas of this watershed (Fig. 5) . No differences in survival of E. coli were observed between the two sites. C. ilhicatns also survived well at these sites, and again no between-site differences were observed (Fig.  5) . With 24 h densities of C. albicans had increased by 80% of its orginal densities; however, after 60 h densities declined until they were close to the initial concentration at 108 h. This increase was not cryptic growth since cells were well washed before putting them in the chambers. Microscopic examination of samples revealed that this increase was an actual increase in cell density since the number of budding cells had increased proportionally. Studies with bacteria in this same watershed have shown that they also undergo cyclic fluctuations in this environment (11, 21) .
Further evidence of the prolonged survival or indigenous nature of C. albicans in tropical freshwater is provided by examining the species composition on yeast selective media ( Table 2 ). Even at site 1, a pristine area with no known source of fecal contamination, C. albicans comprised 15% of the yeasts present. Site 9, which was known to receive sewage effluent, had the highest proportion of C. albicans (46%), yet site 12, which was equally contaminated with sewage, had no indentifiable C. albicans at the times sampled.
Ahearn et al. (3) examined the survival of C. albicans in situ and found that it survived better in marine than in fresh waters. Buck (9) (Hazen, unpublished data) indicate that fecal streptococci survive as well as E. coli in these same environments. Considering the importance of waterbone diseases in tropical areas of the world, it is imperative that we find better indicators of recent human fecal contamination. In addition, Brisou (8) reported a higher incidence of vaginal infections caused by Caindida spp. among women who frequent beaches. Since the C. albi(cans strain used in our survival studies was clinical, i.e., pathogenic, and since densities in the chambers started at 107 cells per ml. these studies also suggest that C. albicans in tropical waters may under some conditions reach densities which may represent a health hazard.
